15-Deoxy-Δ(12,14)-prostaglandin J(2) interferes inducible synthesis of prostaglandins E(2) and F(2α) that suppress subsequent adipogenesis program in cultured preadipocytes.
Cultured preadipocytes enhance the synthesis of prostaglandin (PG) E(2) and PGF(2α) involving the induction of cyclooxygenase (COX)-2 during the growth phase upon stimulation with a mixture of phorbol 12-myristate 13-acetate, a mitogenic factor, and calcium ionophore A23187. Here, we studied the interactive effect of 15-deoxy-Δ(12,14)-prostaglandin J(2) (15d-PGJ(2)) on the inducible synthesis of the endogenous PGs in cultured preadipocytes and its implication in adipogenesis program. 15d-PGJ(2) interfered significantly the endogenous synthesis of those PGs in response to cell stimuli by suppressing the induction of COX-2 following the attenuation of NF-κB activation. In contrast, Δ(12)-PGJ(2) and troglitazone had almost no inhibitory effects, indicating a mechanism independent of the activation of peroxisome proliferator-activated receptor γ for the action of 15-PGJ(2). Pyrrolidinedithiocarbamate (PDTC), an NF-κB inhibitor, effectively inhibited on the inducible synthesis of those PGs in preadipocytes. Endogenous PGs generated by preadipocytes only during the growth phase in response to the cell stimuli autonomously attenuated the subsequent adipogenesis program leading to the differentiation and maturation of adipocytes. These effects were prevented by additional co-incubation of preadipocytes with either 15d-PGJ(2) or PDTC although 15d-PGJ(2) alone has no stimulatory effect. Moreover, 15d-PGJ(2) did not block the inhibitory effects of exogenous PGE(2) and PGF(2α) on the adipogenesis program in preadipocytes. Taken together, 15d-PGJ(2) can interfere the COX pathway leading to the induced synthesis of endogenous PGs that contribute to negative regulation of adipogenesis program in preadipocytes.